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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a rolling method for minimizing 
the camber 

of a rolled stock and suppressing wedge to the utmost in the stage of 

rough 

rolling of continuous hot rolling. 

SOLUTION: In rolling for suppressing the camber in which a side 
guide for 

restraining the bend of the rolled stock and centering the rolled 
stock is 

installed on the inlet and outlet sides of a rolling rolls, the 

amount of wedge 

is detected with a measuring instrument which is installed on the 
outlet or the 

inlet side of the rolled stock. When measuring on the outlet side, 

feedback 

control is performed using the amount, and, when measuring on the 
inlet side. 
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feedforward control is performed using the difference load between 

the right 

and the left of the roll and load applied to the side guide in 
combination to 

suppress both the camber and the wedge at the same time. 
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(2) 

1 

rmm i ] mwimmkmrnm it^^yhxhu yr 

iiV) cofflE3i{cj3{tl)ESo-;KOAOfi!lfcJ:tJf|i3{|| 

ItWJrEffiL. fflS$ti/::'>x.yi;M(cS-:>"^. a- 
•yi^COm^Jm, 10 

^i-**o3ma5<^#afc j:i/ji^§ii>::'>x -y 

^N'fcit^-^x -y i^m±ijm. 20 
[fusil 3 ] mm^mm^smm<^ms.miz}nf^m 

Stcti -^x i/'M $r ss^-r I. ItaJSS: EB L . ±ffifflcO 
**rc05:j^gK<7)ETJl2-eix-eixPS L . TSfflcoE® 
-;'<yh. o-;i.£toS:l#gK<^Wa*5J:l^a!l^S^tfv: 30 

®n-;l.coE®:^f6]Mli{c, mM<^m'^^^m.L. 

•W^'N'SrjfPjh-rSEgtcfev^T. ESP-zt-cOES^-lfiJ 
cofc't) ^>*»-:^<0Wc:'>x •/ i^'as-as^-fSttSlS^ii; 
SL. '!7x.yi;tf)i|g(^*Ev^:^*>^,Eg^t^ifAES-r 
1. 1 ^ «i , ffl^ $ iiTt "^x -y i^mzm^ # . n-/P:£:& 40 
co^gpcOETfiSr-e^im^tTEgL. iStC'^x 

-y mmmhh:f7:b^i^mmwxmm-th t %■ 

D-/l^ti&OS:}$gBiO?Wfifc i ^ixtz'^x. -y i^M 
fCE®^fc;'5r3it5:!ttiat-r^. SfelDEJifcfctt 

[00 0 n 
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2 

wN'fc it^r^x y mmzmitthiimzmt^ . 

[0002] 

[t^*^0«tffi] »«<7)agL»iraEScofflBi3iS(cfcv^ 
X. S:!m\,z\,i^\y/<bmi1xh:^ttzi,i^'\<r)mif 

•>x -y i^t Df (f J: 

■ri., 

[0003] ^^y^wm.-f^ b . §^-5*^(t^Kff ^ 
<7)3F&<7)ET*S:^^tfcfr«ETtc<tSti^. ^t'T'* 

[0004] zti(><Ddh. mm.u-)i^-rh-fijm 
li. T^^xJi-i?(r>^mim\Hizmhixi>cox'nfm^ 

ztiizjiit. Yinmhiimi. jeemd- 

)vammzzti^m.\^xw^b(mm^mm.th:ib 
{c i 0 ^ A- y^^mmh h(r>x\ mm^zmffim. 
x'h*). ztlimtrz^^y''<m^kMml,z^±^<c7y 

[0005] tit Hi. '^m'H-22S318'^^j^mtfzim 
^¥6-226319-^ta$8tcra*Sil3t^Bfl(i. ESo-/kc7) 

Ytj^ Y^m.nhbth\,z. -?-fL(cA^*^l.?fa5r«l 

tiOETP^J-fci^ ob.^^r yf<'\imsLX'^Xi>m 
«i*l*]C0)¥$c0ll, -t^rij^^-^x-yv-'a-fco^^^^it 
I,, ^Juy i;\,ii^^y/iia£.thmkff)Wmb^tt3 

iX. -^X-y >''*5«-9TV>Sti5s:<?)EgT'*!t^A'>'VN-*i 

[0006] ^ij'-iO'^^X'y 

Ut. #^¥8-323411^^^^$g(C^ + y^N't -^x y i/'t S: 

SiIn-;l.Tliffli§ix^£BiffSrA'?«0|cO-9->f K;y>f 
KTl*)^tTEgn-/Wlc«§, E®n-;W<?5>^£ETIi 
Stcj: 0E®«<O'>X yy$:{giEtT, aifflJ^O-t-f K*' 

^ Yx:smm<^^^yf^imi£.'fh, -r^shib. ^^y 

"•^Ji-yi^COmJE^iiZ^^h-^X. ^^yJ<b^X.-yi^b 
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10 



20 



^mmzmiLx d-fhijcr>x'h^, ^^m<^f^ETm 

[0007] 

^i,zmLx\i.ht. mm^tix^^tct^ntz. 
+ yf^<^m\fmx-^j:< -^x y X <-ri>£- 

[0008] 

[gfieSr»^t l.it«><^#a] *l6HM^>{i. aSS^JBI 

[0009] ws.mx'<r>^^ yj^cn^^wmt. m^<r) 

i:.o\,zm^ts:^mmx.hixh, L*>t. ^4L?t^-v 

mts :it>,zii'>x+m±.^mx'hh z ttfim&^ii 
[0010] tz^-f}im^^^^-^yj<con±fS'rx'ii. 

■f <'iX<r)f±mX't fz^^y) LT < 1. COT, 

CltHi, ^■vWN'JiWihf g'Tt'^x-yv-'^ija^L, 

ASb =f (Ah ) 

[0016] t.tz. ffliffio-;l.<OAOffl!T''>x y v« 5S 
ASf =f (K. M, AP. 

K : 

AP : mm (E5E?^cot*-ii) 

*^4>(7)gBI«S:Ltfl)t. G=QXL) 
[0017] Bif^cO«ff^cOtcOiO'^x-y j/MA^Itai 

n«fJ:i^. L*»L, '>x.yyi:c7)tfa!|«i£E@o-;l/«0A 
0 WcR8S§ixl.:®^{i. EM^O-^x -y ^-'ii^SJSrT- 
^S^t'ttiEillcfci^rdyi*^. ©j'JcOJrot^A'Jffl'^x 



(3) !^^20 0 2-2 1 05 1 3 

4 

[00 11] >>xyyc7)fPit{diffiffio-/K7):£t«^£E 
^ff)Emmm<7)tzi6izmiii LTV^|>+f?8oflJffl{- i 0^ 

tMLT«>!?«@*<oig*. c:«o:^ffi-C(±-h»-^'>x.yi/ 
swi, '^•<oft<7)tt«n■a!l^fcc:'5:^^^^sco^)l..r^:*^ 
[00 12] ^zx\ x>omttiimbiz^^ f$- 

m<r)^:r. -y v$-+^tcjnijt-r S -^x y i^iH-jffl 
[ 0 0 1 3 ] "^^x .y xScoil^^ E®*(cfc c: ^: 3 {c 

zt^zi->x^mhztmmx'hh. l*»l^*«^> 

[0014] ZcoXd^j:m}^-h-i^m(0^^. ffigo- 

)\^ff)xmttMtiim<7)^^-mi3^x'^:c'yi;mi:mmm 

[0015] E®n-;U«oaiilt-'>x -y ( A h ) S: 
aiJg^S*^. o-;K?)frffT»ll (ASb ) 

0) 

85 (AH) SrftajL. ^cOfflSrfflV^Tn-;l.«)tSTill 

(ASf ) mm-^m^ii. 

AH. G) ® 

[0 0 18] CvIT'. ■^f'f HtwTeiJiS$til,ffii 
ISK?:, lft»ft-^>'FGtLT]R0A<tl.<7)«»:<oa 

ilCct^. tKch-hmf't-jiyhmh^Ui. 

mm^(>tiimm<o^mmhM^'^x\^x , ^<^9t 
^i^mn^^if^ Yiz^x^sifihmtsffiT. ^-)v^m 
(T^mm'k^ttch. u^L, n^Y<r)^^ii+wz^ 

<(i=5r<, 9tmm<^z0^ YimiXLt^K ^c^m 

^mtm. ^comtiim(r>j<yyxt^(:>f)}^.t<i:>A^o . 
ismzG=QxLisiif)hzbi)<x'^h. m-^x. 

tLT, m.mmf't'-^yhG%:-^)sblZbb-th. 

[00 19] z<DXdiztx. xombtambiz^^ \i 



30 



40 
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(4) 

5 

I., 

[00 20] 2o^ESD-;l^^)i*SL, UtE 

ffll, T8rtll<^E®a-;^^CJl:^ LX\i.y - F 7 ^ V- H 

ot^fi, ffMo-yl^iO-*-<^lllC'>x.y>''ttill 
#5SriSS-rW4\ E®<oaJillt=5:S t §{47 - KA'.y 

[0021] -r^sh-h . :m.^mmmT<nm o x-h 20 
h. 

(1) iH«c7)jiMi?<iraEMai (*-y h 'J ■yrs;i') (0 

fflffiffilcfc(t&E®n-;UcOA 0 fflllfc i t^ffiiKcEj©! 

K$:ISaLT^^WS-^jnijJ:1-|>Egtcfct^T: E 
®a-;l-ajlI!ltEii*tiO''7X -y v-'MS-an^tSI+ffl^ff^- 
EBt. S!l^$*i/e'!7x.yxJl{c»':f#, n-;kttc7) 
■mUcr>KTm i ^ix^'ixmm. LES^ d ^ t ^ m 
bth. ^rafflitcfc»tl.^Y>^-?lDj:t/'>x-yi;«RjEi 
it^ra. 30 

[ 0 0 2 2 ] (2) m(r>mmmTm<7Mm\zm 

t-C=JrA'y>'<S:}Ip±-f*E®tii3V^T. ffiio-zl^AO 
WcEMWc^'I^x-yi^JISrSI^-ri.itiiSg^ffiBt. 

-;Ptq&<7)Sjf g|Jcoi^ai3<}:l/ffl^§ixfc'>x y 

o-;l.:£tcoi»gl5i^ET«^-?-<t'?'iTJiSL 

V) N'fc itA'-^x y >'<r>m±-Jim. 40 
[ 0 0 2 3 ] (3) »!«c<oai«gfaSEe«<offlE®tcfc{t 
I.E®n-;l/PT\ mtwKS^ii;^^ 2«coE@o-;P 
■eit-f ix<OA0(fflfcJ:tA'aiffl!ltwEi©^(Oifii*f9 ^t^j^ 

TdrA'yvN'^rWi-tl.EStcfcv^T. C:ii/i>2ooEg 
D-zHaicti-^rx .y i;*^iJ^^|,|+)i|g|^ieB L , ± 
mmcoSMa-ii-X'liimM^tifz^^^-y i-'Jicao'li u 

E®o-/U-C'{i-»^-^ h'l^*>*^l.<ta«ltl!tJ:2.tt 



#^20 0 2-2 105 1 3 
6 

n/c-^x .y vMtcS-:^ § , n-;i.t:&«0S1^a5<0ETl: 

[ 0 0 2 4 ] (4) a^ii|gEffi(Sc7)fflE@tcfc{tl.^J£ 
^Effia-;l.cOE®:^|tflWlffltc. ES«c^ffi*^'0 

*>-^-fey^U>-^S:i3::^d-if-f h'SriSBL 
■C^^fA-WN'SrWjhrSEgtctJV^-C. ESp-;KOES 
*r6l«i:'*> A,«>-*Oj!i!J(^'>x y i^'4^aj^-ri.fp« 
Srieat, '>x.yvlf«04!IV^:&*>^>EM«^»Aff 

t^iOSl^aScOETfi^r-eitmilsIBLTESL, 
•!?x -y i^ltji!lfSoj>|,:^*>^>E®«^#AE®-f S i: I' 

o-;l.te&<7)S3^a50?^afcJ:t^}i^$il^'^x.y 

msLXEmiiiz^j:oztmmtth. la^Estc 

fcttSdf-V VA'fc itx-^x .y i^wKih:^-^. 
10025] 

[^BBO^JfeOJ^®] *^aHc7), E@o-yuaii!lt/^i4 
AOIilC'^x-yi^'iSrill^-ri.ltji^SriMLT. 

y^N'ij itx-i^x-y i^m±-th-)jmi:mm^m^^xm, 

[00 26] (a) HltiAOIfflfcJiU^aifflt, -by^- 

icn'x-y i^immmmitzm^xht, e®« i j4o 

-;P2-CEffi§il. tam^^ Y:^-( Y4izX A"?®! 
■t-f H;^^ H3i:i:i>l:E®tt5rJ*)^LTdf^y>'N'iO% 
^SrHfiiht^. C:£7)fc#(CD-;P2cottHiJtciSB§tl^>: 
•>x .y >>tJ-« 5 T-EMmcO'>x .y i^M^ttaj L. ItaS 
ffiA^fj-^x .y 'JtfiX'^ imrj'-^j: < ^rS i 3 t=o-;l^£ 
t<7)ET«$:?mgB6{CT«i6, ETmSimmt 
T-^x yxSTniihtS. ,l(?):ft-i£CJ;0. #A'y>'N'lDj: 
t'f '^'X -y v{4-!-«7)lfi64SHc^*llMlw|R|i5 /^"f |SlB#Cffllil: 

[00 27] ^fc. Hf-f H:!5?M H3, 4{4, X yix>- 

ray ^ -fumm-r^mmK. «iiiMScox.y 

Ho -yra i 0[*Hll«:OgP^Hl'rpfflcO2 y3fO:SJIS:S!l 
[0 0 28] ib) X^m}iXX/liiml,Z^^rym±<r) 

tiibco^^ Y^'^ v^^i-:h'mmii^mmmmz 

X. ^■vy>'N'fcJ:t>''^'x>yi;$:|?6±-ri.*ftt L-C. -7 
X >y i^'^Sa^S-EiEo-yPcOA •) ffllfcT fe:: o r t, J: 

(-v m2i,iZ(7)ijm^^^mz^-thcox\ AOfflecis 

B^^i/cltM 50ES« 1 <7)r>x -y i/ltHllA^/^tiJiffl 
{cfc{t«.'?x-yv'»S-}SI»SB8{cJ:'5«fflL. a-zl- 

[0029] Z<om^. m(OEm(0^:r. .y t' 
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i:^r.2.ff@o-;P2:£:&tfOETJIS:««>. JETSIB7 2: 
[0030] ( c ) EMo-;l.*i-2»Jil±3b 0 , 

c7)/c*^0-9--< H;</'-f h'3-1. 4-1, 3-2fcctl^4-2SrS 

±»gffl!lc7)D-;P2-lT'jE@$ill)*^<i, -^x 
•y imm^ 5 OffiJfil:: J; 0 . 6 (CT -^x -y v 

jll]±c7);tJ6OD-yl.2-l£^c0£ETJi^$«6. ETJ^S 
7-lS:$i|«tl.. 

[ 0 0 3 1 ] >>x y i>t[m^5mmm\i. wm^zrx^ 
Y3-2iikifA-nzMmmhtiti^wm^y^9i5 20 

0(c<};|.tt(f^-;<>-hfii:, D-/P2-2£tc7) 
3d^a5(7)?^W?ttJ-fe>-tl HcJ;^ll<SfMAPi:tcJ: 
0 . ffiSf^co»>x y i^mi)^ t^j:hu-jl2 -2:£^(DS. 

[0 0 3 2] Z<r)XoiZ. Effio-;l/2S(CTE®-f^ 

X y i^'tt«!lffl2:fflV^T . ±gSffll<Offii^ - Fa* .y ^ 

LTiii[ffli7)E®Sr 7 ^ - K 7 =r 7- mmth . Z 
tiltZX>0^^ y VN'fc j; IZ-^X y i><7)lglE*> 2 &mz}iZ 
^j:hti&cr>X\ J; '3-Ji«iEco««*<i^±-r'&. 30 
[ 0 0 3 3 ] 5rfc, 2»OffiED-;Wi, EM«**±S 
miOo-yL- 2 -1 5- S^ixT A> <i> TffiilliOo 2 -2tC 

Sb =ai (M/K)Ah(L/b) 
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* ±ijSliJiOE®D-;Hc J: ^Eii*^'IIT-f l>«rtT«^7) 
^Ji4-li: 3-2<7)M't^ H:>5r'f FSr-f+c-ftLTffll^T t> 
[0 034] (d) E®P-/|.OA0(llfcJ:tf'ajffl!ltcdf 

n-aisitcct onaiLT^^yAfcit^-.^x.y 

*>. ii4{cs^tE®«*>\ mcotE^mmzemx'^. 
i^*>'c>*»-*-oDiox.yi;n-a!is5*iigs$nrt^i. 

t-ri-i:. Iti!ll5<7)^v«^'ia-;l.2twii;2*:3i*itl. 

t&ti (a) tmmy^-Y^^yi'mmizx'o^j^y'J 

^flliML, tH!llS5<0S)-S:fi-*>^>o-;P2{cA-5.i:^{i 
( b ) h |§l«tc 7 -f - H 7 ^ V- YUm^zj: 0 Es-r 

I.. ■t^j:i>m2^z^.if^hcotmmtmmmm 
izx, •mnmmi2timicoMn.mm.6m2cr,mm 
ma b(^mi]<^imi^txt5tniJ:\.\ 

[0035] 

imm] m2izmitzi>cotmm^<^. eso-;i. 

2-1^3j:t;^■2-2Og{iv^■f^^tll00llllll•e, 2o<7)n- 
/I'COif't^raffiliiKiSSmfJ)!., E®o-;H?fli«7)-9-^ H 

*»<?>-9-^ Y/f^ vmimT(r>mmtiAi¥iji^T, looo 

mt-S)!., F*'^ K{i««@:frl^t?4ET'ig»$fl. 
ttSfiS-C-m^X-^ I. . -^x >y i-'ftSSS 5 {4 , X^'WtS 
S3at::i:I.II$ttS:2^fflv%. EffiD-;l'2-l<?)tBffljS 
<c7)-t-< h';<f^ F*^'Ejffi«fctg-rs®*»<^, 1i:^r[6itci0 
(Manm<Dmiz^tl^tLmW.LX, JlSc^Sl^tJ; 
O'^Xyi/cottSr**^/;:. 

[0 0 36] -^x-yi/iOfllillti, E3io-;l/2-lt:Tfc 
::=5r3 7 - F>'^'•y ^'SiJ»-C{4(D^<0JgS: 



tL, EjiP-;L'2-2{CTfcC:'5:37^-F7t7-FJK 

ASf ={a2 (l-MVK)AH+a3 (1/M' +1/K) A P} (L/b) 
fzfzL M' = M [l+{a4 G+as (G-Gc )|/(Yhb2 )] 



<3> 



® 



Gc «4i|i^ri6lc0^e(ill^:U-CAH(?)'?X-yi;jlHS:fc 

'm\nm.bLxmmi5z^j:'>fz. zzT. 40 

Y :E@«0|^t^:»3 

b -.mmm 

h : E@Wo-/l.ffi(il|[$ 

ai-as ■.mm.mz-mtzim 

^fcO^cOM [a4 G/(Yhb2 )] cOJSiiftff 

^-3^yv<rm&.m.'\<mmi^L. m [as (g- 

Gc )/(Yhb2 )] <0Jimi^r[6]WiaS«ll<0l^Sr 



A [ 0 0 3 7 ] immm 1 d Ti^^*«)95oic{cj«?!i vtz 

«[J|ri04iiim, «itil400iiiiii<7)ltin-S:. ESio-;l'2-2fc<J: 
l^-f^f YH-i F3-2, 4-2{4V^-rilt>)»iS«ffifcL, E 
®n-;W2-li:1^>f F3-lfcJ:tX4-l«:fflV>Ta 

^ FtE®^rt<7)^-V •yr5niinCOliHl*]CA-5-Ct>'?, 

[0 038] '^x-yi.'tcok^TJi. «l^tJj:t/fE®^fr 

;P2-l<7)ifii!llciSSL/i>>x-yvlta!IS§52rfflv\ -^x 

«i^-CETJia7-l^ 7 ^ - F^' y ^$fJfflIUfv:%&<^E 
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[00 3 9}i^*|-H5{CS^-t. mmii5Z^j:h^^i}^^ 
y 'JAliO. SmmtCjfiV ^fflfC^r -? T V ^ S , 

[0040] cilteM 2 D Tt^J^gso'cicSnfi L/i 

^^Xli^:iiy'JmmiiiZK:h-nimlzS&Ltink. S. 10 
ji£n-;1^2-2i:-t-f H;^'-^ K 3-2feJ:t>'4-25rfflt^-ca 
S^49BintCffiiLfv:, ^iOit^, '^X-yvtfffltlSlC 
T^lttJLyi'^x.yi^Jl^rfflt,^, ffi®n-;l.2-2tfD3^j$a5 

mM.m.sf.zx(s>^m\^x^srsLii^)h. etjis 

7-25-7 -f-h'7*V-h'fMffllL^, ?5r*JC:<0*&, A 
it, 

[004 1] CLiOEMtCfcl-^T, '>X-y>''$-S-5^c<M 20 

f^^f^lKic-Ox.yj/Mioa'JS&fc^^ofc. 
10 0 4 2] HSMJilie ic^^-r J: 0 1 , JillSliS'iJC:^*) 
Jt^^, '^x V >''«(iS:::'cO. 52inm{caLT ^^h<^ 
tcM L . $iJffll$r^M-ri. to. ISmmtHTtit'ffi^LTV^ 
* . ^mizMrS< 7 ^ - H 7 * "7- K©lfflli07ty>, fBi 
tt5t«*>4.'>x.y ^i-CV^|,Ai, ^^aJT-till 
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